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DETAILED ACTION 
Introduction 

1. Claims 1-14 remain pending. This action is in response to the amendment filed 
on 04-20-2004. Claims 1 , 3, 5-9 and 11-13 have been amended. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as 
set forth in section 102 of this title, if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a whole would have been obvious 
at the time the invention was made to a person having ordinary skill in the art to which said 
subject matter pertains. Patentability shall not be negatived by the manner in which the invention 
was made. 

3. Claims 1-14 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Myers (US PAT. 4,817,149) in view of Matsumoto (US PAT. 5,381,482). 

Consider claim 1 , Myers teaches a digital delay line for use (in any event, " for 
use" is not a positive structural limitation) in a 3D audio sound system, comprising: 

a first delay module (time delays TD 118, shown in fig.20) providing a choice of 
delay within a first resolution for use (in any event, " for use" is not a positive structural 
limitation) in said 3D audio sound system (see col. 13 lines 35-68); 

a second delay module (VAR TD 104) in series with said first module (fig. 1, 104 
and 116 which is comprised of 1 18s), said second delay module providing a choice of a 
plurality of additional fractional delays (VAR TD shown in fig.1 as 104 and shown in 
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more detail in fig.20 having 120, 122, ... , 134, wherein the values of VAR TD range from 



wherein said first resolution is added ( v i a m i xer 16 8) to said additional fractional 
delays (TD + 0.67ms (VAR TD)) for use in said 3D audio sound system to create a 
perceived positional sound (see col.6 lines 23-55; col. 13 lines 35-68). 

Myers does not teach that the first delay takes a digital integer value, nor does 
Myers explicitly teach that the first and the second time delays operate in digital fashion. 

Matsumoto teaches adding two delays (fig. 4), one being a digital integer delay 
(DLY 40 with 20 ms), and the other being a digital fractional delay (DLY 32, 33, having 
value of 0.7ms). In Matsumoto a second delay module (32, 33) produces an additional 
delay (0.7ms) which Is a fraction of / less than a first delay (20ms) produced by a first 
delay module (DLY 40) In series. See col. 9, line 15 - col. 10, line 55. Further in 
Matsumoto, delays are digital delays in that they are placed between AID converter 21 
and D/A converters 23, 24. 

Therefore, it would have been obvious to use an integer value for the first delay 
and to operate the first and the second time delays in digital fashion in Myers. One of 
ordinary skill in the art would have been motivated to combine the teachings of Myers 
and Matsumoto because this would have made the reproduced sound appear more 
naturally (Matsumoto, col. 1, lines 45-52). 

Consider claims 2-4 and 6, Myers teaches the digital delay line for use (in any 
event, " for use" is not a positive structural limitation) in a 3D audio sound system of first 
delay module comprises: a first-in, first out buffer (see fig.20 (TD)); and the digital delay 



0.0 to 0.67ms) (col. 13 lines 35-68), 
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line for use in a 3D audio sound system of second delay module comprises: a choice of 
any one of a plurality of polyphase filters (see fig.20, (TD and VAR TD)), each of said 
polyphase filters providing an additional fraction inherently (by positional control 
computer set up) delay less than said first resolution (see col.13 lines 35-68); and the 
digital delay line for use in a 3D audio sound system of further comprising: a localization 
control module comprising an interaural time delay look-up table associating desired 
sound source locations with a particular interaural time delay (see fig. 15 and col.9 lines 
49-63) and the digital delay line for use (in any event, " for use" is not a positive 
structural limitation) in a 3D audio sound system the first digital resolution is based on a 
sampling rate of a digital audio signal (see fig.20 (1 1 8, TD) and col.1 3 lines 35-68). 

Consider claim 5, Myers teaches the digital delay line for use (in any event, " for 
use" is not a positive structural limitation) in a 3D audio sound system of the localization 
control module further comprises: a delay selector to determine the delay time (see 
fig.1, 200 such as control computer), but Myers does not clearly teach that an integer 
and fractional delay selector adapted to determine a first digital time delay for use (in 
any event, " for use" is not a positive structural limitation) by said first delay module and 
said additional fractional delay for use by said second digital delay module. However, 
Matsumoto teaches that an integer (see fig.4 (40)) and fractional delay (32,33) selector 
(to select between integer and fractional) adapted to determine a first digital time delay 
for use by said first delay module (40) and said additional fractional delay (32,33) for 
use by said second digital delay module (32,33)(col.9 line 54-col.10, line 38). 
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Therefore, it would have been obvious to use an integer value for the first delay and 
to operate the first and the second tinne delays in digital fashion in Myers. One of 
ordinary skill in the art would have been motivated to combine the teachings of Myers 
and Matsumoto because this would have made the reproduced sound appear more 
naturally (Matsumoto, col. 1, lines 45-52). 

Consider claim 11, Myers teaches an apparatus for providing an interaural time 
delay in a digital 3D sound system, comprising: 

means for selecting one of a plurality of available first time delays (TDs 118, 
shown in fig.20) having a first resolution between each of said plurality of available first 
time delays (see col. 13 lines 35-68), said first resolution providing a rough estimate of a 
desired interaural time delay (col. 10, lines 28-44); 

means for additionally selecting one of a plurality of available second time delays 
(VAR TD shown in fig.1 as 104 and shown in fig.20 as 120, 122, 134, wherein the 
values of VAR TDs range from 0.0 to 0.67ms), each of said plurality of available second 
time delays being a fraction delay providing a highly refined additional interaural time 
delay (VAR TD ranges from 0.0 to 0.67ms) (col. 13 lines 35-68; col. 10, lines 28-44); and 

means for adding ( m i xor 168, fig.1) saia selected first digital time delay and said 
second digital time delay (TD + 0.67ms (VAR TD)) to provide a desired interaural time 
delay for use in said digital 3D sound system to create a perceived positional sound 
(see col .6 lines 23-55). 

Myers does not teach that the first delay is a digital integer value, nor does Myers 
explicitly teach that the first and the second time delays operate in digital fashion. 
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Matsumoto teaches adding two delays (fig. 4; col. 9, line 15 - col. 10, line 55), 
one being an integer delay (DLY 40 set at 20nns), and the other being a fractional delay 
(DLY 32, 33, having value of 0.7nns). In Matsunnoto, delays are digital delays (operate 
between A/D converter 21 and D/A converters 23, 24). Matsumoto teaches the digital 
integer delay providing a rough estimate of a desired interaural time delay in that the 
digital integer delay values are determined to be 20 ms based on estimated interaural 
time delays (col. 3, line 64 - col. 4, line 43; col. 9, line 65 - col. 10, line 10). 

Therefore, it would have been obvious to use an integer value for the first delay 
and to operate the first and the second time delays In digital fashion in Myers. One of 
ordinary skill in the art would have been motivated to combine the teachings of Myers 
and Matsumoto because this would have made the reproduced sound appear more 
naturally (Matsumoto, col. 1 , lines 45-52).- 

Consider claims 12-14, Myers teaches the apparatus for providing an interaural 
time delay in a digital 3D sound system of desired interaural time delay relates (see fig.1 
116 which is flg.20) to a desired interaural time delay (see flg.1 , 104 which is fig.1 5)) for 
one ear of a listener (see fig.1, (190L or 192R)); and said first time delay (see fig.1, 116 
which is fig.20 (TD+ 0.67millisecond (VAR TD)) relates to a desired interaural time delay 
(see fig.1, 104 which is fig. 15) for a second ear of said listener (see fig.1, (190L or 
192R) and col.13lines 35-68); and the plurality of available time delays are based on a 
sampling rate of a digital audio signal (see fig.20,(120, 122, 124, 126, 128, 130, 
134)(VAE TD)); and the apparatus for providing an interaural time delay in a digital 3D 
sound system comprises: 
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means for fixing (0.67 milliseconci delay independently) a first interaural time 
delay (fig.1, 116 which is fig.20, and col. 13 lines 35-68) with respect to a first ear of a 
listener (see fig. 1 (190Ror 192L)); and 

means for providing said -desired interaural time delay (see fig.1, 104 which is 
fig. 15) with respect to a second ear (see fig.1 (190R or 192L)) of said listener (see col.9 
lines 50-63). 

Consider claims 7-10, these are method claims of claims 11-14, respectively. 
Thus note claims 11-14, respectively, for rejections. 

Response to arguments 

5. Applicant's arguments filed on 04/20/2004 have been fully considered but they 

are not persuasive. 

Regarding claims 1-4 and 6, applicant argued that Myers does not teach digital 
time delay, in series and added together (remarks, pages 6, sixth paragraph). 

The examiner respectfully disagrees. Myers indicates digital operations (see col. 8 line 
45-54) and a/d and d/a converters are well known in the art. Mayers teaches the time 
delays operate in series (see fig.20 116(TD)) and are added together (see fig. 20, 116 
(TD) added to 120-134(VAR TD)). See col. 13 line 35-col.14 line 8. 

Regarding claims 1-4 and 6, applicant argued that Matsumoto uses integer delay 
values in one path of a sound signal and fractional delay values in a second separate 
path of the sound signal and the integer delay and fractional delay are not in series to 
be added together (see remark page 7 third and fourth paragraph). 
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The examiner respectfully disagrees. Matsumoto teaclies the digital integer delay 
40 (see fig.4) Is in series with digital fractional delay 32 which are added by 40 and 
passes thought 23 and 20 to produce output from 6, thus creating a positional sound as 
recited by claims 1-4 and 6-14 (see col.9 line 54-col.10 line 38) 

Applicant further argued that modification of Myers with components from 
Matsumoto, ie, modifying an analog time delay system with digital components, is 
inoperable (see remark page 7, seventh paragraph - page 8, first paragraph, page 8, 
third - fourth paragraphs). 

The examiner respectfully disagrees. First, the test for obviousness is not 
whether the features of a secondary reference may be bodily incorporated into the 
structure of the primary reference; nor is it that the claimed invention must be expressly 
suggested in any one or all of the references. Rather, the test is what the combined 
teachings of the references would have suggested to those of ordinary skill in the art. In 
this case, it is the concept of making the first delay an integer value and the concept of 
operating the first and second time delays in digital fashion of Matsumoto that are 
applied to Mayers. Further, it is well known in the art that to make a digital signal from 
an analog signal an A/D converter is used and that a computer controls the time delay 
in the analog or digital systems. Both Mayers' and Matsumoto's systems are head- 
related sound systems. Therefore, the combination will be operable. 

Applicant recited the conventional digital 3D sound systems and stated that by 
using two digital delays, an integer and a fractional, added together, the present 
invention overcomes the deficiencies of the prior art system, (remarks, page 8, 5"" 
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paragraph - page 9, 2"^ paragraph). The examiners' response is that the combination of 
Mayers and Matsumoto provides two digital delays, an integer and a fractional, added 
together, as discussed in the rejection of claim 1 and response above, therefore, 
providing the same advantages over the prior art systems. 



Conclusion 

6. Any response to this action should be mailed to: 

Commissioner of Patents and Trademarks 
Washington, D.C. 20231 
or faxed to:(703) 872-9306 
Hand-delivered responses should be brought to Crystal Park II, 2121 Crystal Drive, Arlington. 
VA., Sixth Floor (Receptionist). 

Any inquiry conceming this communication or earlier communications from the examiner 
should be directed to Lao,Lun-See whose telephone number is (703) 305-2259 The examiner 
can normally be reached on Monday-Friday from 8:00 to 6:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Curtis Kuntz, can be reached on (703) 305-4708. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the Technology Center 2600 whose telephone number is (703) 306-0377. 

Lao,Lun-See 

Patent Examiner (ji ix j 0 

US Patent and Trademark Office jP^r^ " 

Crystal Park 2 V _V 

(703305-2259 DUG NGUYEN 

PRIMARY EXAMINER 
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